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Abstract selection of the best four cavitiegll be done after the
vertical test of all six units. The cavities of botipes

In this paper technical details of the first Nb prototype ohssembled in the LHe vessel are shown in Fig. 1.
a superstructurenade offour 7-cell sub-units withnon-

resonant couplingare presented.Arguments for the

X . o Type | Space for tuner
proposed technical solutions of some critical component \
(the superconducting flange connection, the tuner, HOM =
couplers, the inputoupler)and their possibleinfluence /////////{///
on theperformance othe Nb prototypeare commented. H '
The prototype should béested with a beam at the
beginning of 2001. Theery short timeforces us to use H THR
many of the existing components with only minor _ "T" %
technical modification to perform “proof of principle” port for IC .
test. The most expensive part is the cryostat, whidh Flange connectio
be adapted and re-assembled dftées testfor the standard  Type Il
8 cavities made of 9 cells, to build a spare cryomodule fc
the TTF linac.

1 INTRODUCTION

The Nb prototype of the superstructuredifferent layout
of cavities arrangement inthe linac, based on non
resonantly coupled sub-units [1, 2], is extensistldied HOM coupler

at DESY sinceJanuaryl999. Theproposedayout gains

the fill factor in the machine and increases Hgaor of 3 Figure 1: Two types of sub-units

the number of cells fed by one input coupler. Thes&e

the superstructure to be apption promising a cost

reductionand animprovement in theperformance of the .

collider [3]. The chosen couplingiethod leaves enough2.1 Flange connection

space between cavities to put HOM coupleesween sub- The cavities will bgointed in the chain with help of a

upits for damping of danggrous parasitic .modes and to F%fﬁaerconducting flange connection. The flangesnade
pickup probes. to contrpﬁeld flatness in thesupgr- of NbTi. The sealing ring isnade oflow RRR Nb and
sj[ructure. It wil b.e parUaIchqrrected@rmg operation hasapolygonalcross-sectionThis joint has beeproposed
since eac'h'sub-umtwnl be equipped with a tuner. to avoid additional development of a newelding
Many ex@ng cpmponeniandtopls congtructed for the techniquewhich would allow to assemble foucarefully
9-cell cavities W'I_l be used .to bwld.the first protoltype Meaned and alreadyested cavities without pollution of
tp carryou_t the first experiment with Fhe beam in TTF their inner surface. It is clear to us that this is nénal
linac. This isdue tothe veryshort time wehave to solution. For the TESLAcolider a new welding
preparethe first prototype for the beam te@a”“af.y technique,less expensiveand more reliable for 20000
2001)and to beable to incorporateesults of the test in cavities, must be developed and tested
the Technical Proposal of the TESLA collider. A single cell cavity with theproposedjoint is under
prepa-ration to estimate experimentally additional
2 SUB-UNITS cryogeniclosses atdifferent acceleratingyradients. The

test will be carried out in November this year.
The prototype will be built ofour 7-cell cavities. The 29
first cavity in the chain (type I) will bequippedwith a .2 Tuner
port for an input coupler (IC). The other three (typeare At present the interconnectidsetweencavities is 3/2.

without the portand areidentical. Weare planning t0 Thjs contributes very strongly to the low value of ftike
fabricate 6 cavities: two of type | and four of type Il. Thesctor. The tunerused now for 9-cell TTE cavities is




placed atthe interconnectioandoccupies more than 1/3usually time consuming mainlybecause of the
of its length. This makes 2.3 km of thmam line multipacting phenomena. Since the lower
useless for acceleration. The proposed tuner, wtachbe warm window

used forTTF cavities as well, will belaced onthe LHe
vessel [4]. The vessel will be made of two padanected
by bellows, Fig.2.The outeredges ototh parts will be
welded toconicalend plates, which will be EBvelded to
the endbeam tubes. By rotation of the mid part of thi
tuning tube, the length of theHe vessel(and cavity) can
be changed andhe frequency may be adjusted. The
expected tuning range will be £5 mm. Thisprovides a
frequencyrange of 600 kHz. Theexpectedresolution
will be 10 Hz. Themodel ofthe tuner will be built and
tested by the end of this year.
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order levels of multipacting scale with fopplower of the
coax diameter it is worthwhile tmcreasethe diameter of

the coupler. Thisand the power requirements for the
TESLA operation agradientshigher than 25 MV/m are

the reasons to base the input coupler at least on a 60 mm
— — line in the future. An alternative way is to use a

— i rectangular waveguide coupler.

Figure 2: New tuner placed onthe LHe vessel. a) the
cross-section, b) the tuning tubasrows show rotation 2.4 HOM coupler

directions The distance between two sub-units is 115 mnprtwide
synchronismbetween buncheand the accelerating field.
2.3 Input coupler Part of thisspace is occupied bhe flange connection,

] o which, as it hasbeen mentionedibove, is asolution
The input couplers based on 40 mm coaxial lisowed  thought only for the prototype. The lefbace allows to
a powercapability of 1.6 MWfor the whole TESLA attach to the interconnection a HOM couplesed on a
pulse [5]. The last coupler version (called TTF-DEBY  coaxial line ofdiametemot bigger than 40 mmBecause
with a cylindrical warm window atthe coax-waveguide of that we have decided touse for this experiment the
transition, isunderfabricationandwill be tested in the \yeldedversion of HOM couplerslesignedor 9-cell TTF
next year. Thiscouplerwill be used to power the Nb cavities. To provide enough damping of themost
prototype of the superstructubecause there iglmost N0 gangerous modethe electric antenna ofne coupler has
change in the coupler construction needed for the asse”l%énmadelonger by 5 mm [6]. With the longemtenna
in a cryomodule. Therequired Qext of the coupler, tip we achievedvery good damping for amy modes but
providing reflectionfree operation,can bereachedwhen oy some of them Qext was near to the BRit [7]. We
the penetration of thantennatip in the beam tube is plan to equip the superstructuravith 5 HOM couplers,
about 6 mm.The coupler is shown irFig. 3. The three will be attached to the interconnecting tudes two

conditioning of the coupler to high power level is will be attached tdboth endtubes. For thduture we are
Figure 3: Input coupler, DESY-TTF llI



developing a HOM couplebased onbigger diameter build one additional cryomodule. Wewill adapt the
coaxial line to have more margin in the HOM damping. cryostat of this spare cryomodule for the superstructure

3 VERTICAL TEST

All 6 cavities will betested inthe vertical cryostat to
control the quality of their fabricatioand the cleaning
procedure.The existing cryostatgonstructed for 9-cell
cavitiescan be usedvithout modification for thehigh Q
test of 7-cell cavities. The onlgifference isthat 7-cell
cavities have shorter end bedabes: 24 mm on onside
and 90 mm on the other side. Keepthe field profile of
the acceleratingmode, two speciabuperconducting end
cups have been constructed to perform this test. gtk
areshown in Fig. 4.The expected fieldprofile and the
contour of the arrangement are shown in the Fig.5
FigHBeri4'ﬂ§H83gconductingend cups for the
Input coupler port

,\Ieedle bearing supports |

Figure 6: Four sub-units in the cryostat.

experiment. The cryostat, which will bdelivered in
October 2000, will have additional sliding supports for the
superstructurgFig. 6). The wholechain will have fixed
point in the cryostat at the I@osition. Since thenter-
connectionsarenow stiff andwithout bellows, tuning of
an individual sub-unit will change the length of tbole
chain and thus will move all sub-units together. The
sliding plates, which are welded to each L¥#ssel,move
% on the needle bearings with small residual friction. In the
worst casethe friction causesthat tuning of onecavity
may detune the others by 45 Hz [8]. Thistuning can be
easily corrected with the tuners.
The superstructure .02 m long. A dummy tubevill
fill up the rest of the space, about 8 m, in the cryostat.
We arenot going to putstandard9-cell cavities in the
remaining space to avoidany misinterpretation of the
high Q test, (left ) cup with port for the pickup probe foppserved results.
the shorter end tube, (right) cup with port for thegiable  another differencérom 9-cell structures is thatachsub-
input coupler, for the longer end beam tube. unit will have 2 pickup probes, one oeachside, to
monitor field flathessduring the experiment. Forthis
purpose pickups must be well calibrated.

Pickup

Contour of the 7-cell In case the beam test will show that we can usestper-
cavity with end cups field profile ~ structure for the TESLA collider, one hasdesign a new
longer cryostat whichcan house 3 oreven 4 super-

y/ i / structures to conserve the gain in the fill factor.

5 SUMMARY

All components for the beam teste now understudy or

in production. It seems realistic to us to perform theam
experiment in Januarg001. The experiment should
I | f | prove the computed energy spread show the excitation

Figure 5. Computedield profile of 7-cell cavitywith Of the parasitic modes and their interaction veiticelerated
both end cups. particles. Alsofield adjustment during operatioand for
the HPP processing can beheckedfor the cold Nb

4 ASSEMBLY IN THE CRYOSTAT prototype of the superstructure.

The most expensive part of the set-up for the wett a

beam would be a special cryostabusing the Nb 6 ACKNOWLEDGMENT
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